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A device (10) for improving the breathing of a user includes an upper arch (12) adapted to receive at least some of the user's upper 
teeth and a lower arch (14) adapted to receive at least some of the user's lower teeth. A hook (104) is coupled to the upper arch (12) 
and is uncoupled from the lower arch (14) until the device (10) is inserted into the user's mouth. The hook (104) removably engages the 
lower arch (14) after the device (10) has been inserted into the user's mouth to adjustably position the lower arch (14) forwardly relative 
to the upper arch (12). At least a portion (102) of an adjustor (100) associated with the upper arch (12) may rotate to adjust the hook (104) 
forwardly relative to the upper arch (12). 
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DEVICE AND METHOD FOR IMPROVING BREATHING 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to oral appliances, 
and more particularly to a device and method for improving 
the breathing of a user. 

5 

BACKGROUND OF THE INVENTION 

Many people experience breathing problems, which may 
result in difficulty sleeping, in snoring, or in other more 
serious conditions such as obstructive sleep apnea. One 
10 treatment for such breathing disorders involves the use of 

devices inserted into a user's mouth for extending the 
user's lower jaw forward. These devices open the breathing 
passageway more fully to allow easier breathing through the 
nose and mouth. 

15 As technology advances and users continue to demand 

increased performance and comfort, improving the breathing 
of users becomes increasingly important. Previous devices 
for improving breathing include upper and lower arches that 
are connected together outside a user's mouth and then 

20 inserted into the user's mouth as an integrated unit to 

position the user's lower jaw forward. Although these 
devices may treat some breathing problems, these devices do 
not sufficiently treat more serious conditions such as 
obstructive sleep apnea while allowing the user or a 

25 clinical professional to adjust the position of the user's 
lower jaw relatively easily after the arches have been 
inserted into the user's mouth. Moreover, these devices 
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are often unwieldy and uncomfortable for the user with 
respect to insertion into the user's mouth and subsequent 
use after insertion into the user's mouth. As a result of 
these and other def iciencies, previous devices and methods 
5 for improving breathing are inadequate for the needs of 

many users. 


SUMMARY OF THE INVENTION 

The device and method of the present invention reduce 

10 or eliminate disadvantages and problems associated with 
devices and methods for improving breathing. 

In one embodiment of the present invention, a device 
for improving the breathing of a user includes an upper 
arch adapted to receive at least some of the user's upper 

15 teeth and a lower arch adapted to receive at least some of 

the user's lower teeth. A hook is coupled to the upper 
arch and is uncoupled from the lower arch until the device 
is inserted into the user's mouth. The hook removably 
engages the lower arch after the device has been inserted 

20 into the user's mouth to adjustably position the lower arch 

forwardly relative to the upper arch. An adjustor that is 
associated with the upper arch may rotate to adjust the 
hook forwardly relative to the upper arch. 

Important technical advantages of the device and 

25 method of the present invention include providing an upper 
arch having a hook that removably engages a lower arch to 
adjustably position the lower arch, and thus the user's 
lower jaw, forwardly relative to the upper arch. Another 
important technical advantage includes allowing the lower 

30 arch to be adjustably positioned forwardly while allowing 
the lower jaw to move laterally. The present invention 
increases the opening of the user f s breathing passageway to 
increase effectiveness of treatments for breathing 
disorders such as obstructive sleep apnea, while remaining 

35 more comfortable for the user. The upper and lower arches 
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may also include a deformable material that allows the 
device to be customized by the user as well as by a 
clinical professional, decreasing the cost of providing the 
device to the user. Yet another important technical 
5 advantage of the present invention includes providing a 
removable connector for coupling the device to a face mask 
that may be used in cooperation with the device and a gas 
supply system for treatment of snoring, obstructive sleep 
apnea, or other breathing disorders. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and its advantages, reference is now made to the 
following descriptions taken in conjunction with the 
15 accompanying drawings, in which like reference numbers 

indicate like features and wherein: 

FIGURES la and lb illustrate a device for improving 
the breathing of a user; 

FIGURES 2a through 2d illustrate various views of a 
20 device for improving breathing; 

FIGURES 3a and 3b illustrate an alternative device for 
improving breathing that includes a slider; 

FIGURES 4a through 4c illustrate a hooking element; 

FIGURES 5a through 5d illustrate another alternative 
25 device for improving breathing; 

FIGURES 6a through 6c illustrate another alternative 
device for improving breathing; 

FIGURE 7 illustrates a device for improving breathing 
that includes a tongue stud; 
30 FIGURE 8 illustrates an exemplary device for improving 

breathing according to the present invention; 

FIGURES 9a through 9c illustrate upper and lower 
arches of an exemplary device for improving breathing 
according to the present invention; and 


WO 98/461 77 PCT/US98/07893 

4 

FIGURE 10 illustrates a front wall having a slot for 
a hook according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
5 FIGURE la illustrates a device for improving breathing 

that includes an upper arch 12 adapted to receive at least 
some of a user's upper teeth and a lower arch 14 adapted to 
receive at least some of the user's lower teeth. Upper 
arch 12 and lower arch 14 are each adapted to receive a 

10 deformable material 11 in which molds of at least some of 

the user's upper and lower teeth, respectively, may be 
formed. Deformable material 11 may be the ethylene-vinyl 
acetate copolymer resin sold under the name ELVAX or any 
other deformable material suitable for forming molds of a 

15 user's teeth, for example, an appropriate polycaprolactone 
polymer. In one embodiment, deformable material 11 may be 
heated to approximately 150°F or another suitable 
temperature so as to place deformable material 11 in its 
deformable state. Upper arch 12 and lower arch 14 are then 

20 inserted into the user's mouth, separately or together, and 

the user bites down to deform deformable material 11 into 
the shape of at least some of the user's teeth. Upper arch 
12 and lower arch 14 are removed from the user's mouth and 
allowed to cool and harden. Arches 12 and 14 of device 10 

25 may be customized in this manner by the user or a clinical 
professional . 

Alternatively, as shown in FIGURE lb, arches 12 and 14 
may themselves be formed from a deformable material that is 
suitable for dental uses, such as methylmethacrylate or a 

30 polycarbonate resin thermoplastic such as that sold under 
the name LEXAN. Such materials are known to those skilled 
in the art, and other appropriate materials may be used 
without departing from the intended scope of the present 
invention. Various securing clasps may be used to more 

35 fully secure upper arches 12 and 14 to the user's teeth. 
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Illustrative embodiments include C-clasps 13, ball clasps 

15, and U-clasps 17. Arches 12 and 14 may include any 
suitable securing in any suitable number. 

Upper arch 12 is coupled to the remainder of device 10 
5 using connector 16. In one embodiment, the body 20, of 
connector 16 is removably coupled to upper arch 12 using 
screws 18 and 19, although other fastening agents may be 
employed without departing from the intended scope of the 
present invention. The present invention contemplates an 

10 integral piece of material to form both body 20 and upper 
arch 12. Since body 20 of connector 16 is removable from 
upper arch 12, a mold of the user's upper teeth may be 
formed before device 10 is assembled and inserted into the 
user's mouth, providing an important technical advantage. 

15 Similarly, lower arch 14 is removably coupled to connector 

16. As a result, device 10 may be customized by the user 
or a clinical professional without involving the remainder 
of device 10. 

Connector 16 may provide a lip bumper 36 that allows 
20 the user's lips to form a seal around body 20. Lip bumper 

3 6 reduces fatigue that may result from a user's tendency 
to form his or her lips tightly around an object whose 
cross-section is smaller than the opening formed by the 
user's lips when they are in a relaxed state. Lip bumper 
25 36 also provides a more effective seal between the user's 
lips and body 20 to increase the effectiveness of CPAP 
system 88 discussed more fully below. Lip bumper 36 may be 
integral to or separate from connector 16. Alternatively, 
upper arch 12 may provide lip bumper 36 as appropriate, for 
30 example, according to the location of the coupling between 
upper arch 12 and connector 16. In this case, lip bumper 
36 may be integral to or separate from upper arch 12. Body 
20 is coupled to face plate 42 using screws 38 and 40 or 
any other suitable fastening agents. The present invention 
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contemplates an integral piece of material forming both 
body 20 and face plate 42. 

Device 10 may be adapted for use in connection with a 
face mask 86 and a continuous positive air pressure (CPAP) 
5 system 88 for supplying a gas to face mask 86. Face mask 

86 may be configured so as to allow CPAP system 88 to 
supply gas at constant positive air pressure, at positive 
air pressure adjusted according to the particular user or 
breathing disorder being treated, or any other appropriate 

10 air pressure. Increasing the air pressure from CPAP system 

88 generally increases the opening of the user's breathing 
passageway. CPAP system 88 is shown as an example only. 
Other systems for delivering any breathable gas, such as 
air, oxygen, or gases used in anaesthesia, at constant or 

15 varying pressures, may also be used. Face mask 86 is be 
configured to allow exhaled gas exhaled to be exhausted in 
a suitable manner from face mask 86. 

In one embodiment, device 10 may include an adjustable 
strap 62 operable to engage strap hooks 64 and 6 6 coupled 

20 to face plate 42 of connector 16 to secure device 10 to the 

user's head. This allows device 10 to extend the user's 
lower jaw forward with less stress being placed on the 
user's upper jaw and therefore less risk of injury to the 
user's teeth. Adjustable strap 62 may also increase the 

25 effectiveness of CPAP system 88 in delivering gas to face 

mask 86. Adjustable strap 62 may engage one or both strap 
hooks 64 and 66, may attach only to face mask 86 or to a 
portion of connector 16, or may be configured in any other 
appropriate manner. 

30 Face mask 86 is adjustably coupled to connector 16 and 

therefore to upper arch 12 using connecting apparatus 67, 
which includes a hollow post 68 that extends forward from 
face plate 42. Hollow post 68 meets and engages swivel 
collar 70, forming an adjustable collar joint through which 

35 hollow post 68 may slide and rotate. Fastener 72 couples 
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swivel collars 70 and 74 at any desired angle relative to 
one another. Connecting post 76 extends at one end through 
swivel collar 74, forming a second adjustable collar joint 
through which connecting post 76 may slide and rotate. 
5 When fastener 72 is sufficiently tightened, the two collar 
joints formed by collars 70 and 74 with hollow post 68 and 
connecting post 7 6, respectively, are tightened. 

Connecting post 76 may extend at the other end through 
collar 78, forming a third adjustable collar joint through 

10 which connecting post 76 may slide and rotate. Fastener 80 
couples swivel collars 78 and 82 at any desired angle 
relative to one another. Post 84 may extend at its distal 
end through swivel collar 82, forming a fourth collar joint 
through which post 84 may slide and rotate. When fastener 

15 80 is sufficiently tightened, the collar joints formed by 

swivel collars 78 and 82 with connecting post 76 and post 
84, respectively, are tightened. 

Post 84 may be secured to face mask 8 6 at its proximal 
end, completing the coupling of connector 16 to face mask 

20 86. As a result, the present invention provides universal 

adjustability, allowing the portion of device 10 that is 
coupled to the user's mouth to be adjustably positioned 
forward, vertically, laterally, angularly, or rotationally 
with respect to face mask 86, which provides an important 

25 technical advantage. It should be understood that other 

methods of providing universal or lesser adjustability may 
be used with device 10 without departing from the intended 
scope of the present invention. 

FIGURES 2a through 2d illustrate body 20 of connector 

30 16 having a channel 22. Hooking element 26 is adapted to 
fit in channel 22 and to slide along the length of channel 
22. Horizontal screw 24 extends from the front of body 20 
rearward into channel 22 to engage hooking element 26. 
Screw head 25 of horizontal screw 24 may be accessed using 

35 horizontal hole 43 formed in face plate 42. A screwdriver 
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or other suitable adjustment device may be inserted into 
horizontal hole 43 in face plate 42 to engage screw head 
25. The hollow portion 69 of hollow post 68, which is 
coupled to connector 16 through face plate 42, provides 
5 access to horizontal hole 43 and screw head 25. Horizontal 
screw 24 may extend forward through face plate 42 and into 
hollow portion 69, may extend into horizontal hole 43 and 
not into hollow portion 69, or may rest within body 20 and 
not extend into horizontal hole 43. 

10 In one embodiment, at least some portion of the side 

walls of channel 22 are formed diagonally so as to guide 
the travel of hooking element 26 forward or rearward within 
channel 22 when horizontal screw 24 is turned, while not 
allowing hooking element 26 to be displaced vertically to 

15 any substantial extent. Hooking element 26 slides forward 
or rearward within channel 22 in response to horizontal 
screw 24 being turned in the appropriate direction. The 
present invention contemplates side walls of channel 22 
formed in any manner suitable to allow hooking element 26 

20 to travel forward or rearward within channel 22, while not 

allowing hooking element 26 to be displaced vertically to 
any substantial extent. 

Lower arch 14 includes hooking clasp 34, which extends 
laterally across the midline of lower arch 14 and engages 

25 hook 44. While engaged with hook 44, lower arch 14 may 
move laterally in response to lateral motions of the user's 
jaw, providing an important technical advantage. Hook 44 
may be integral to or separate from hooking element 26. 
Although hooking clasp 34 is shown having a substantially 

30 circular cross-section, hooking clasp may have any suitable 
configuration. The present invention contemplates coupling 
hooking element 2 6 and hooking clasp 34 in any appropriate 
manner. 

Due to the relative positions of hook 44 and hooking 
35 clasp 34, when hook 44 has engaged hooking clasp 34, lower 


WO 98/46177 PCT/US98/07893 

9 

arch 14 and thus the user's lower jaw may be extended 
forward, relative to upper arch 12. When horizontal screw 
24 is turned in the appropriate direction, lower arch 14 
and thus the user's lower jaw may be adjusted forward or 
5 rearward relative to upper arch 12 to according to the user 
and the breathing disorder being treated. Alternatively, 
hooking element 26 may be allowed to move freely through 
channel 22 unless a vertical screw or other suitable member 
is adjusted to apply a force sufficient to press hooking 

10 element 26 against the inner surface of channel 22 and 

secure hooking element 26 in the desired position. Hooking 
element 26 may be further adjusted by reducing or releasing 
the force pressing hooking element 2 6 against channel 22, 
moving hooking element 26 to the desired position, and then 

15 reapplying the force to hooking element 26. The present 

invention contemplates adjustably positioning the user's 
lower jaw using a motor or hydraulics, in connection with 
horizontal screw 24 or otherwise. 

FIGURES 3a and 3b illustrate a device for improving 

20 breathing that includes a slider 94. Slider 94 is adapted 
to slide along the length of channel 22. Horizontal screw 
24 extends from the front of body 20 rearward into channel 
22 to engage slider 94. Screw head 25 of horizontal screw 
24 may be accessed and adjusted as described above with 

25 reference to FIGURES 2a through 2d. In one embodiment, at 

least a portion of the side walls of channel 22 cooperate 
with slider 94 to guide slider 94 forward or rearward 
within channel 22 when horizontal screw 24 is turned in the 
appropriate direction, while not allowing slider 94 to be 

30 displaced vertically to any substantial extent. 

Connecting arm 96 is coupled to slider 94 and extends 
generally downward from slider 94, through a slot 97 of 
channel 22, to a region generally below upper arch 12. 
Lower arch 14 includes lateral bar 98 operable to engage 

35 connecting arm 96 at its distal end. While engaged with 
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connecting arm 96, lower arch 14 may move laterally in 
response to lateral motions of the user's lower jaw, which 
provides an important technical advantage. Connecting arm 
96 may be integral to or separate from slider 94 and 
5 connecting arm 96 may be of variable length. Although 
lateral bar 98 is shown having a substantially circular 
cross-section, the present invention contemplates lateral 
bar 98 having any suitable configuration and coupling to 
connecting arm 96 in any suitable manner. Due to the 

10 relative positions of connecting arm 96 and lateral bar 98, 
when connecting arm 96 has engaged lateral bar 98, lower 
arch 14 and thus the user's lower jaw may be extended 
forward relative to upper arch 12 as discussed above with 
reference to FIGURES 2a through 2d. 

15 FIGURES 4a through 4c illustrate am alternative device 

10 for improving breathing that includes an alternative 
hooking element 26. Hooking element 26 is vertically as 
well as forwardly adjustable, allowing hooking element 26 
to be raised or lowered as necessary to customize device 10 

20 according to particular needs. As shown in FIGURES 4b and 

4c, vertical screw 30 extends downward from the exposed 
upper portion 23 of channel 22 through a threaded hole in 
the top of hooking element 26 until vertical screw 30 
contacts flange 28, which is separate from hooking element 

25 26. Vertical screw 30 may travel forward or rearward 
within exposed upper portion 23 of channel 22 when hooking 
element 26 and flange 28 slide within channel 22 in 
response to horizontal screw 24 being adjusted. Being 
exposed from the top, vertical screw 30 is operable to 

30 adjust the vertical displacement of hooking element 26 from 
flange 28. 

In one embodiment, vertical screw 30 is a set screw. 
Since flange 28 is prevented from moving vertically due to 
the shape of the side walls of channel 22, turning vertical 
35 screw 30 causes hooking element 26 to displace vertically 
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relative to upper arch 12. A removable cap 32 may cover- 
exposed upper portion 23 of channel 22 when vertical screw 
30 is not being adjusted. Due to the complimentary shapes 
of channel 22, hooking element 26, flange 28, and vertical 
5 screw 30, hooking element 26 may be adjusted forwardly, 
rearwardly, and vertically, which provides an important 
technical advantage and increases the ease, effectiveness, 
and comfort of device 10 in improving breathing. Hooking 
element 26 may also be adjusted using a motor, hydraulics, 

10 or in any other suitable manner. 

FIGURES 5a through 5d illustrate alternative devices 
10 for improving breathing. As shown in FIGURE 5a, the 
vertical length of hooking element 26 may be variable, such 
that the vertical distance between lower arch 14 and upper 

15 arch 12 may be increased. Hooking element 26 is adjustable 

forwardly, rearwardly, and vertically, as discussed above. 
As shown in FIGURE 5b, hook 44 may be fixedly or removably 
attached to hooking element 26, may be glued or otherwise 
coupled to hooking element 26, may be insertionally glued 

20 or force fitted into a hole drilled in hooking element 26, 

may be screwed into hooking element 26, or may be attached 
in any other manner to hooking element 26. As shown in 
FIGURE 5c, the vertical length of hook 44 is also variable, 
such that any suitable combination of hook 44 and hooking 

25 element 26 may be used to achieve vertical displacement of 
lower arch 14 relative to upper arch 12. 

FIGURE 5d illustrates an alternative embodiment of 
hook 44 that includes a flexible member 46, such as a 
spring or rubberband, disposed between connector 16 and 

30 hook 44. When hook 44 has engaged hooking clasp 34 of 
lower arch 14 to extend the user's lower jaw forward, the 
jaw may still enjoy at least some freedom of movement due 
to flexible member 4 6. Not only does this configuration 
enable the user to be more comfortable when using device 

35 10, flexible member 46 reduces any risk that the user's 
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teeth may be injured as a result of quick and forceful 
movements of the user's lower jaw. Flexible member 4 6 may 
be incorporated into any of the embodiments described above 
or into any combination thereof, whether or not shown or 
5 described. In another embodiment, flexible member 4 6 is 
fixedly or removably attached to connector 16 at one end 
and fixedly or removably attached to lower arch 14 at the 
other end, coupling connector 16 to lower arch 12 directly. 
Other mechanisms designed to dampen the force transferred 
10 to and between upper arch 12 and lower arch 14 may be used 

without departing from the intended scope of the present 
invention. 

FIGURES 6a through 6c illustrate a device 10 for 
improving breathing that includes tensile member 48 under 

15 tension, for example, a monofilament line. Tensile member 

48 may be constructed in any shape and from any material 
suitable to extend the user's lower jaw forward when 
tensile member 4 8 is placed under tension. As shown in 
FIGURES 6a and 6b, tensile member 4 8 is secured to tension 

20 screw 50 at the generally top and forward surface of face 

plate 42 of connector 16. Tension screw 50 is operable to 
displace tensile member 4 8 in response to adjustment of 
tension screw 50. From its attachment at tension screw 50, 
tensile member 4 8 extends generally downward through hole 

25 52, contacts support surface 54 as it leaves hole 52 at the 

generally bottom surface of face plate 42, and extends to 
attachment point 55 on lower arch 14. Attachment point 55 
may be at any suitable location on lower arch 14. When 
tension screw 50 is adjusted, lower arch 14 is pulled in 

30 the direction of tensile member 48 to extend the user's 
lower jaw is forward relative to upper arch 12. 

The present invention contemplates other appropriate 
configurations of tension screw 50, hole 52, and support 
surface 54 to pull lower arch 14 generally forward in the 

35 direction of tensile member 48 when tension screw 50 is 
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adjusted. In one embodiment, tensile member 48 is allowed 
to move freely through hole 52 unless a screw or other 
suitable member is adjusted to press tensile member 48 
within hole 52 against the inner surface of hole 52 with a 
5 force sufficient to secure tensile member 48 in the desired 

position. Tensile member 48 may be further adjusted by 
reducing or releasing the force pressing tensile member 48 
against the inner surface of hole 52, moving tensile member 
4'B "to the desired position, and then reapplying the force 

10 to tensile member 48. The present invention contemplates 
adjusting tensile member 48 using a motor or hydraulics to 
adjustably position the user's lower jaw. 

Device 10 allows the user's lower jaw to be adjustably 
positioned forwardly in response to tension directed from 

15 a point forward relative to the user's lower jaw. The 

upward vertical component of the tension on lower arch 14 
is decreased the more nearly horizontal the direction of 
tension placed on lower arch 14 using tensile member 48. 
As the upward vertical component of the tension decreases, 

20 so does the possibility that lower arch 14 will be pulled 

off the user' s lower teeth when the mouth is opened or the 
lower jaw is moved. It is therefore desirable to direct 
the tension on lower arch 14 from a point forward of lower 
arch 14 and below attachment point 55 of tensile member 48 

25 or nearly horizontal with attachment point 55. 

Hole 52 may be formed so as to cause tensile member 48 
to contact the inner surface of hole 52 at support surface 
54 before extending to attachment point 55. In this case, 
tensile member 4 8 is redirected such that the angle of its 

30 attachment to lower arch 14, relative to the horizontal, is 
more acute than it would be if tensile member 48 extended 
in a straight line between tension screw 50 and attachment 
point 55. This reduces the vertical component of tension 
on lower arch 14. The positions and angles of hole 52 and 

35 support surface 54 may be varied to adjust the angle at 
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which tensile member 48 attaches to lower arch 14, thereby 
adjusting the vertical component of the tension on lower 
arch 14 as appropriate. 

Since reducing the upward vertical component of the 
5 tension on lower arch 14 reduces the possibility that lower 
arch 14 will be pulled off the user's lower teeth when the 
mouth is opened or the lower jaw is moved, it is desirable 
to locate support arm surface 57 near the end of support 
arm 56, which extends generally downward from connector 16 

10 to a point generally forward of lower arch 14. Tensile 

member 48 contacts and is redirected by support arm surface 
57 , support surface 54, or both support arm surface 57 and 
support surface 54. Support arm surface 57 is positioned 
vertically to allow tensile member 48 to exert a tensile 

15 force on lower arch 14 in a generally horizontal direction 

when tension screw 50 is appropriately adjusted, providing 
benefits discussed above. 

Support arm 56 may be integral to or separate from 
connector 16, may be fixedly coupled to connector 16, or 

20 may be coupled to connector 16 in a manner that allows 
support arm 56 to be extended or retracted as extension 
screw 59 is suitably adjusted. Variations in the manner of 
attachment of support arm 56 to device 10 and in the 
adjustability of support arm 56 are within the intended 

25 scope of the present invention. Support arm 56 may include 

a hole in its distal end that provides support arm surface 
57, support arm 56 may have a bifurcated end to constrain 
tensile member 48 laterally as it contacts and travels over 
support arm surface 57, or a pulley 58 mounted on the end 

30 of support arm 56 may provide support arm surface 57. Any 
appropriate configuration of support arm surface 57 and 
support arm 56 may be used to reduce the upward vertical 
component of tension on lower arch 14. 

FIGURE 6c illustrates device 10 in which the point at 

35 which tensile member 48 couples to connector 16 is below 
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face plate 42. A mount 92 projects generally downward from 
connector 16 and adjustably couples tension screw 50, which 
couples to tensile member 4 8, to connector 16. As before, 
tensile member 48 is secured to lower arch 14 at attachment 
point 55, allowing lower arch 14 to be adjusted forwardly 
when. tension screw 50 is turned. The location and vertical 
length of mount 92 may be varied as necessary to properly 
size device 10 to the user and to effectively treat the 
breathing disorder involved. The upward vertical component 
of the tension placed on lower arch 14 may be reduced or 
eliminated if device 10 is configured such that attachment 
point 55 is nearly level with or above the coupling of 
tensile member 4 8 to mount 92. 

FIGURE 7 illustrates device 10 that includes a tongue 
stud 60 that pierces the user's tongue and is then secured 
to the remainder of device 10. Tongue stud 60 may be used 
in connection with any or all of the embodiments of the 
present invention described above to replace or combine 
with the functions of lower arch 14. For example, tongue 
stud 60 may be coupled to tensile member 4 8 in any of the 
embodiments illustrated in FIGURES 6a through 6c. If used 
in connection with tensile member 48, tongue stud 60 may 
extend the user's tongue forward when tension is placed on 
tensile member 48 to improve the breathing of the user. 
Although tongue stud 60 is described in connection with 
tensile member 48, tongue stud 60 may be coupled to hook 
44, hooking element 26, connecting arm 96, slider 94, or 
any other portion of connector 16 in any or all of the 
embodiments discussed above. The present invention further 
contemplates alternate embodiments wherein tongue stud 60 
is positioned using a motor or hydraulics. 

FIGURE 8 illustrates an exemplary device 10 having an 
adjustor 100 that is integral to or separate from upper 
arch 12. Adjustor 100 includes a cylindrical or other 
suitable channel 110 that extends from front wall 114 of 
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upper arch 12 through adjustor 100 to front 103 of rotating 
portion 102 of adjustor 100. Engager 112 includes a shaft 
disposed within channel 110 and an internally threaded head 
108 that may rotate within adjustor 100 while engaged with 
5 threads on shaft 106 of hook 104. Engager 112 is fixedly 
coupled to rotating portion 102 of adjustor 100, such that 
when rotating portion 102 is rotated, engager 112 and head 
108 of engager 112 are likewise rotated within channel 110. 
Although engager 112 is shown as accessible from front 103 

10 of rotating portion 102 through a portion of channel 110, 

the present invention contemplates rotating portion 102 
completely isolating the forward portion of engager 112, 
rotating portion 102 being integral to engager 112, or 
rotating portion 102 and engager 112 in any other suitable 

15 configuration. Although rotating portion 102 and engager 

112 may be formed from any suitable material, in one 
embodiment engager 112 is formed from stainless steel or 
another relatively inert metal and rotating portion 102 is 
formed form the material that forms upper arch 12. 

20 In operation, arches 12 and 14 are inserted into the 

user's mouth, either separately or together, and hook 104 
removably engages hooking clasp 34 of lower arch 14, which 
extends between opposite sides of lower arch 14. When 
rotating portion 102 of adjustor 100 is rotated in an 

25 appropriate direction, internal threads of head 108 of 
engager 112, which are engaged with threads of shaft 106, 
rotate to adjust hook 104 forwardly relative to upper arch 
12. This adjusts lower arch 14 forwardly relative to upper 
arch 12 and extends the user's lower jaw forwardly relative 

3 0 to upper arch 12 to reduce or eliminate snoring, 
obstructive sleep apnea, or other breathing disorders. 
Although forwardly adjusting lower arch 14 and the user's 
lower jaw is discussed, device 10 operates similarly to 
adjust lower arch 14 and the user's jaw rearwardly relative 

35 to upper arch 12. 
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FIGURES 9a through 9c illustrate upper arch 12 and 
lower arch 14 of device 10. As shown in FIGURE 9a, in 
which upper arch 12 is shown from below, connector 120 may 
be removably coupled to adjustor 100 of upper arch 12 to 
5 allow upper arch 12 to be removably coupled to face mask 8 6 
or other suitable face mask. In one embodiment, at least 
a portion of adjustor 100, for example, some or all of 
rotating portion 102, is pressure, fitted into cavity 122 of 
connector 120. Shaft 124 of connector 120 may then be 

10 coupled to face mask 8 6 using appropriate portions of 
connecting apparatus 67 discussed above with reference to 
FIGURE 1. In this situation, shaft 124 replaces or 
combines with the function of hollow post 68. 

In one embodiment, shaft 106 of hook 104 is 

15 substantially flattened, as discussed more fully below with 

reference to FIGURE 10. In this case, only the rounded 
sides of shaft 106 are threaded and engage internal threads 
of head 108 of engager 112. As shown in exploded FIGURE 
9b, hook 104 includes indices 126 that cooperate with zero 

20 set 128 to indicate the extent of forward or rearward 

adjustment of hook 104 relative to upper arch 12, which in 
turn indicates the extent of adjustment of lower arch 14 
and the user's lower jaw. Although indices 126 and zero 
set 128 are discussed, the present invention contemplates 

25 any suitable technique for indicating the extent to which 

the user's lower jaw is adjusted. 

As shown in FIGURE 9c, hooking clasp 34 may be any 
suitable rod or similar member that extends between 
opposite sides of lower arch 14. Hooking clasp 34 may be 

30 substantially circular in cross section or may have any 
other suitable configuration. Although hooking clasp 34 is 
shown as substantially linear, the present invention 
contemplates any hooking clasp 34 suitable to removably 
engage hook 104 to allow lower arch 14 to be adjusted 

35 forwardly relative to upper arch 12 in the manner discussed 
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above. When hook 104 is engaged with hooking clasp 34, 
lower arch 14 is allowed to move laterally relative to 
upper arch 12 , providing increased comfort to the user and 
improved treatment. 

FIGURE 10 illustrates front wall 114 of upper arch 12, 
shown from the rear of upper arch 12, that separates 
adjustor 100 from upper arch 12. Wall 114 includes a 
horizontal slot 116 through which shaft 106 of hook 104 
extends into internally threaded head 108 of engager 112. 
In one embodiment, as discussed above, shaft 106 of hook 
104 is flattened, such that slot 116 limits or prevents 
rotation of shaft 106 when rotating portion 102 of adjustor 
100 is rotated to rotate internally threaded head 108 of 
engager 112. As a result, hook 104 is adjusted forwardly 
relative to upper arch 12 in response to rotation of head 
108, for example, in the direction of arrow 118. The 
present invention contemplates features or operation of 
device 10 discussed with reference to FIGURES 8 through 10 
replacing or combining with features or operation of 
devices 10 discussed with reference to FIGURES 1 through 7. 
Although front wall 114 is discussed, if adjustor 100 is 
integral to upper arch 12, slot 116 may be formed within 
this integral piece of material or a component secured 
within this integral piece of material. Front wall 114 may 
be a stainless steel or other metal component that is 
separate from both upper arch 12 and adjustor 100. 

Although the present invention has been described 
above in connection with several embodiments, it should be 
understood that a plethora of changes, substitutions, 
variations, alterations, transformations, and modifications 
may. be suggested to one skilled in the art, and it is 
intended that the present invention encompass such changes, 
substitutions, variations, alterations, transformations, 
and modifications as fall within the spirit and scope of 
the appended claims. 
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WHAT IS CLAIMED IS: 

1. A device for improving the breathing of a user, 
comprising: 

an upper arch adapted to receive at least some of the 
5 user's upper teeth; 

a lower arch adapted to receive at least some of the 
user's lower teeth; and 

a hook coupled to the upper arch and uncoupled from 
the lower arch until the device is inserted into the user's 
10 mouth, the hook operable to removably engage the lower arch 
after the device has been inserted into the user's mouth to 
adjustably position the lower arch forwardly relative to 
the upper arch. 

15 2. The device of Claim 1, wherein at least one of 

the upper and lower arches comprises a deformable material 
operable to form a mold of at least some of the user's 
teeth. 

20 3. The device of Claim 1, wherein the lower arch is 

operable to move laterally relative to the upper arch in 
response to lateral motion of the user's jaw. 

4. The device of Claim 1, wherein the upper arch 
25 further comprises an adjustor operable to rotate to adjust 

the hook forwardly relative to the upper arch. 

5. The device of Claim 4, wherein the upper arch 
further comprises a slot, at least a portion of the hook 

30 passing through the slot, the slot operable to limit the 
rotation of the hook. 

6. The device of Claim 4, wherein the adjustor 
comprises an internally threaded channel operable to engage 

35 threads of the hook. 
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7. The device of Claim 1, wherein the lower arch 
comprises a hooking clasp extending laterally between 
opposite sides of the lower arch, the hook engaging the 
hooking clasp to engage the lower arch. 

8. The device of Claim 1, further comprising a 
removable connector operable to couple the device to a face 
mask. 


10 


9. The device of Claim 1, wherein the hook comprises 
indices operable to indicate the forward adjustment of the 
lower arch relative to the upper arch. 
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10. A device for improving the breathing of a user, 
comprising: 

an upper arch adapted to receive at least some of the 
user's upper teeth; 
5 a lower arch adapted to receive at least some of the 

user's lower teeth; 

a hook coupled to the upper arch and operable to 
removably engage the lower arch; and 

an adjustor operable to adjust the hook while the 
10 device is in the user's mouth to adjustably position the 

lower arch forwardly relative to the upper arch. 

11. The device of Claim 10, wherein the adjustor is 
operable to rotate to adjust the hook forwardly relative to 

15 the upper arch. 

12. The device of Claim 10, wherein the lower arch 
comprises a hooking clasp extending laterally between 
opposite sides of the lower arch, the hook engaging the 

20 hooking clasp to engage the lower arch. 
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13. A method of improving the breathing of a user, 
comprising: 

inserting an upper arch into the user's mouth, the 
upper arch being coupled to a hook and adapted to receive 
5 at least some of the user's upper teeth; 

inserting a lower arch into the user's mouth, the 
lower arch being adapted to receive at least some of the 
user's lower teeth; 

removably engaging the lower arch with the hook; and 
10 adjusting the hook while the upper and lower arches 

are in the user's mouth to adjustably position the lower 
arch relative to the upper arch. 

14. The method of Claim 13, further comprising the 
15 step of forming a mold of at least some of the user's teeth 

using a deformable material of at least one of the upper 
and lower arches . 

15. The method of Claim 13, further comprising the 
20 step of allowing the lower arch to move laterally relative 

to the upper arch in response to lateral motion of the 
user's jaw. 

16. The method of Claim 13, further comprising the 
25 step of rotating an adjustor coupled to the upper arch to 

adjust the hook forwardly relative to the upper arch. 

17. The method of Claim 16, further comprising the 
step of engaging threads of the hook using an internally 

30 threaded shaft of the adjustor. 

18. The method of Claim 13, wherein the step of 
engaging the lower arch comprises the step of engaging a 
hooking clasp extending laterally between opposite sides of 

35 the lower arch. 
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19. The method of Claim 13, further comprising the 
step of removably coupling a connector to the upper arch, 
the connector operable to couple the upper arch to a face 
mask. 

20. The device of Claim 13, further comprising the 
step of indicating the forward adjustment of the lower arch 
relative to the upper arch using indices associated with 
the hook. 
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